Genetic analysis of the export of an extracellular DNase of Vibrio cholerae using DNase-beta-lactamase fusions.
A series of C-terminal deletions of the dns-encoded extracellular deoxyribonuclease (DNS) of Vibrio cholerae, fused to the mature form TEM beta-lactamase (Bla) has been used to analyse the export of the DNase in both V. cholerae and Escherichia coli. All hybrid proteins were localized to the periplasmic space in E. coli and V. cholerae, with specific cleavage of the DNS-Bla fusion occurring in V. cholerae. Periplasmic accumulation of wt DNS was also seen in V. cholerae when present on a multicopy plasmid. DNS fusions retaining all six Cys residues of DNS displayed both DNase and Bla enzymatic activity. While hybrid proteins were unable to be secreted across the outer membrane in V. cholerae, the cleaved (active) DNS portion of these proteins was exported. Taken together, these data suggest that the periplasmic form seen in E. coli is a normal intermediate also seen in V. cholerae, and that the lack of secretion machinery in E. coli prevents further export across the outer membrane. Although the DNS portion of the protein fusions must be able to interact with secretion genes, the whole fusion proteins are not exported.